Acoustic travel time tomography uses the dependence of sound speed on temperature and flow properties along the propagation path to measure these parameters. An algorithm is introduced that is capable of resolving the two-dimensional flow field within a specified measuring area. Different flow fields have been simulated to explore the reconstruction properties of the algorithm. Furthermore, an experiment within the Barrel of Ilmenau has been carried out, which demonstrates that the acoustic tomographic method is able to detect flow fields in a closed convection chamber. The simulations reveal that the vector tomographic algorithm can resolve the flow field characteristics speed and direction. Furthermore it is demonstrated that the distribution of sound sources and receivers has to be homogeneous around the measuring site. For the reconstruction of flow distributions, this requirement is even more important compared to temperature reconstructions, since information along inclined sound ray paths within each grid cell are needed to reconstruct the flow vector properly. 
Introduction
The propagation of sound in the atmosphere is influenced by several properties of the air along the sound propagation path. In particular, air density and flow properties influence the speed of sound propagation. Independent of the direction of sound propagation, an decrease in density, which is basically caused by an increase in temperature, leads to higher sound speed. In contrast, motion of the medium (wind) influences the speed of sound propagation in dependence on the direction of sound propagation. If sound travels downwind, the sound speed increases compared to a calm atmosphere, while it decreases for conditions where the sound travels in upwind direction (OSTASHEV, 1997; PIERCE, 1989 This dependence of sound speed on atmospheric conditions affects, for example, the accuracy of localising the position of sound sources. As shown by SPIES- BERGER and FRISTRUP (1990) , measuring the arrivaltime differences of the acoustic call at different acoustic receivers and taking temperature and flow parameters along the sound propagation path into account, accuracy of position estimation can be improved significantly.
In contrast to the influence of temperature and wind on the localisation of sound sources, travel time measurements can be used to estimate those parameters in a situation where the positions of sound sources and receivers are known exactly. This approach is used in meteorological devices such as ultrasonic anemometers (KAIMAL and BUSINGER, 1963; KAIMAL and FINNI-GAN, 1994) . They are used to determine flow properties as well as (acoustic virtual) temperatures within a small volume of air (about 0.1 m to 0.2 m cubed) and a high temporal resolution. 
